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History of LCR Revisions

& gmal Lead and ,‘opper Rule was promulgated m
if = l\/lany studles have been conducted smce 1991 on LCR related
tOpICS mcludmg corrosnon and corrosnon control

‘ ;— Lessons Iearned from systems attemptlng to 5|multaneously
comply W|th multlple NPDWRS

- - Several revnsnons have been made to the rule smce

| — LCR Mlnor ReV|5|ons |n 2000
: ~ 3— LCR Short—term Rewsnons |n 2007

- o Slgnlfncant |ssues Ieft for LCR ’Long term revnsxons
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LCR Long-Term Revisions (LCR-LTR) »»

- _ﬁPote ntial Changes to Lea ‘and Copper Rule
- - —Sample snte selectron crrterla (lead and copper) “

~ —Samphng procedures for lead and copper tap
monrtormg -

- ‘;‘":— Pubhc educatlon for Iead and copper - -
~‘ - Corrosron control treatment & process control
— Lead servrce hne replacement requrrements ‘
- k— Remove/revrse outdated requrrements
““f . f - Streamhne rule requrrements for systems

| ‘~ = Other Issues
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NDWAC Consultation’ .

National Drmklng Wat dVIsoryCouncH(NDWAc)
. Meetmgs ...
- - Optlmal Corrosnon Control Treatment (March 25 26 -
2014) ‘ :e.<~-~,;<a;t~~tg;tet5~ef,,(5~‘~
- = Sample Slte Selectlon (May 29 30 2014)
. :-—Samplmg Protoco( (Sept 18 19 2014) ‘
w L@ad iﬁt@f?ﬂv t,@ tm@ Rew%ae@mem (Nm( |
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What is the Pb ‘Action Level’?

he PI NOT health-based
lt S not a threshold level that separates safe and unsafe Pb
- levels - - -
- EPA and CDC RlSk Assessments |
-There is no safe level of exposure to lead k e
. Infants chlldren and pregnant women should av01d all | .
. exposureto lead - ___ ‘; |
| ~‘ — EPA s Iead actlon level |s a threshold value Wthh requares .

publlc water systems to toke aman to reduce consumers lead
exposure if lead levels exceed the Iead actlon level’ of 15 ppb

- f‘ ;: . Set at 15ug/L m 1991 based on EPA S understandlng of the
exrstlng treatment capabllltles and treatment costs at that
tlme (| e achlevable level) -




EPA-R5-2018-0081360000183

Explaining The RiSk =

When MCLG = specified .
value (not zero) = no known
or anticipated adverse

health effects occur below
that value.

*Cu Action Level

&= Mo known or anticipated risk b=
A MCLG =

Higher

Risk -
The Pb action level is above
the health-based MCLG of
zero, and so there is a risk

from lead exposure below

EPA’s Pb action level.

Pb Action Le

-

There is risk below
" threshold E

MCL.G for Pb = 0: No level without known or
anticipated adverse health effects; Pb AL = 15 po/L
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Centers for Disease Control and Preventlon
| ‘(CDC) —on lead in DC water

' Chlldhood Iead porsonmg preventron programs should be made

- “aware of the results of local public water system lead momtormg .
- “};measurement under LCR and consider drinking water as a potentral -
~ cause of mcreased BLLs especrally when other sources of lead -
fexposure are not ldentlfIEd - - ~~

. _,“JWhen mvestrgatmg cases of chrldren wrth BLLs at or above the
-‘f,;f"reference value estabhshed as the 97.5 percentrle of the -
",_“‘}fdlstrrbutlon of BLLs inU. S. chrldren aged 1 5 years drmkmg water
- ‘fshould be consrdered asa source




Low Lead Level Exposure Harms Children: -
A Renewed Call for Primary Prevention
(January 4, 2012)

. Reafflrmed there is no safe level of Iead exposure

. Recommended ehmmatmg term ’blood Iead level of -
~concern ~—~replaced with reference value (currently

- ‘:‘*‘*f‘ 5ug/dL) to emphasrze that there is no safe Ievel ‘
- - Reafﬁrmed the best way to protect chlldren is to prevent
 lead exposure in the first place ‘ -




EPA-R5-2018-0081360000183

Fetal Death and Reduced Birth Rates Associated
with Exposure to Lead- Contamm ted

ath rates (FDR) in Washington DC (1997- 2004) peaked“‘ -
a“m 2001 when water lead leve!s( LLs) were hrghest e

- ;‘;“““‘FDR were mmlmlzed m 2004 after pubhc health mterventlons |
*“*Q;fwere lmplemented to protect pregnant women - -

- :Bll’th rates m DC mcreased versus Baltlmore Crty and versus

::jthe United States in 2004- 2006 when consumers were
}protected from hlgh WLLs - -

- ‘f‘;After pubhc health protectlons were removed rn 2006 DC

| ~ FDR spiked in 2007 2009 versus 2004- 2006 ina manner

- f“tconsrstent wrth hlgh WLL arlsmg from partlal Iead servrce hne
- f.;;;~replacements . | ..
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Fetal Death and Reduced Birth Rates Assocnate
‘with Exposure to Lead- Contaminated

e DC FDR dropped to hlstorrcally‘l‘ow Ievels in 2010 2011 after

consumers were protected and the PSLR program was :
. termlnated - : j |

* Re- evaluatlon of constructlon related mlscarrlage cluster in
the USA Today Burldrng (1987 1988) demonstrates that hlgh
WLLs from dlsturbed plumblng were a possrble cause. Overall
results are consnstent with- prior research hnklng mcreased
lead exposure to hlgher mcrdence of mlscarrlages and fetal
death even at blood lead elevatlons ( 5 ug/dL) once ‘

= consrdered relatrvely Iow = -
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Lead & Element Percentages m
Corrosion Byproduct Solids

 Lesclortophospnste
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Lead Service Line Disturbances
Partial LSL Replacement

LSL disturbance —
Scale has fallen off

Physical LSL Disturbances Can
1 Dislodge High-Pb Scale and Sediment

Sediment/Scale - Primarily Aluminum,
Phosphorous & Calcium

*330,000 ug/L Pb in particulate sample
+125,000 ug/L Pb in suspended sample
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,Pu»blic Education / RISk Communlc tion

. PWSs should not assure resrdents that the water rs safe to drmk
= —Not an accurate statement - - -
- 5— Resrdents wrll not take measures to protect thelr famllles

. Notlfy resrdents of rlsks from partlculate lead and scale/sedrment
release from LSL dlsturbances = e

. Thoroughly flush the lmes followrng LSL dlsturbances and provnde “ -
flushlng and aerator cleamng mstructlons to resrdents when LSLs
are dlSturbEd G il - S o e
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Sources of Lead in D"nklngWater 2

- ;m ﬁnar@mt @mgte mmrm ot l@aarﬁ in déstrrbmtmn Watam wbam gar%ant
- in;wﬁ’%ilimm imta%led m maw Wamma thrmugb@ut u :i% g@mg laaclq wwr
| m@wam agfa - - e - ,
- - Wery durable: m@«r« W m%d mm ara atrll m{g;mm;ia‘n‘a?hamm~ -
. @agradad S - .
, k-k Leaded brass (brass meters, faucets, valves, connectors, couples, etc )
k - Commonly found in most homes l - =
- f,::‘_ Lead content and Ieachlng potentlal varles S|gn|f|cantly .

- - Dewces meetmg 0. 25% on wetted surface began to emerge W|th CA
- and VT Ieglslatlon before 2011 SDWA Amendments | -

= Slgnlflcance W|II declme over tlme as eX|st|ng devuces are replaced
W|th 2014 compllant dewces but can st|II be a factor m the near term

. Leaded solder - - .-
- :;_ Common in homes bU|It pr|or to SDWA use prohlbltlon in 1986
= Slgnlflcance continues to diminish with time -
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Lead Release Mechanlsms
Water Quality Factors

- rosrve/Aggressrve:Water Qualltyl‘ -
‘ - Corrosrve/Aggressrve water can drssolve lead lnto the ‘
. water and cause release of lead partlcles -
o Water Chemlstry e -
- Iron and Manganese can sorb lead and transport rt rnto -
home plumbmg (‘ seeds home plumbrng wuth lead) -
| — Natural Organrc Matter (NOM) in source water can -
mcrease lead release - ~ -

71:— Chlonde to- Sulfate Mass Ratlo can mcrease galvamc -
corrosion.. - o

- = Chemlstry of water varles and can change over trme -
‘ -Can affect the composrtlon and stablllty of scales -
w:thrn LSLs and lead release -
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Lead Release Mechanisms .
Physical and Chemical Dlsturb nce

Phy5|cal and chemical sturbances of LSL scales can causeg
Iead to dlssolve lnto water and/or partlculate Iead releaseff

. Water chemlstry changes can result m hlgh Iead release -

“ system Wlde* - - - -
. Physrca! dlsturbances to LSLs can release Iead bearlng -
- scale and sedlment at mdnvndual sntes* .-
- Galvanlc Corrosnon .
- Connectlon of copper plpe to Iead plpe durlng partlal LSL
replacement can cause galvamc corrosnon of Iead ‘

-Chlorlde to sulfate mass ratlo can lmpact severlty of
galvanlc corrosnon | -

. where lead sourcesare present - : : : -
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Lead Release: Other Factors e

1 . Varrable Length of LSLs | . -
. —Can vary srgnlflcantly wrthm same system -
‘; j = Longer LSLs can contrlbute more lead

. Current rule allows 50% LSL sntes and 50% leaded—solder srtes as
Tlerlsltes - ~ . =

— Sltes wrth LSLs yleld much hlgher results overall than non—LSL
S|tes - | ‘ ~ . ‘

. Water Usage Varles from Slte to Slte -
: = Low water use homes may perpetually have hlgh Iead
= Homes become vacant and are subsequently re- occupled
| k‘ ‘:f:_;— Stagnatlon can affect protectlve scales wrthm LSLs |
l‘ “ _Partlculate Lead |s released sporadlcally
C‘an mcrease W|th hlgher flow rates




Distance Between Water M
Homes Varies Significantly

Site 29
159 ft
LSL




Example of Realistic Site Characteristics within the Same Public Water System

Higher Risk/Lead Release Factors

Warmer
R 1 L Di Partial Fe/Mni Aggressi
Site ecent y ower isturbed artia Longer LSL water e/Mn in ggressive
re-occupied | water use LSL LSL water water zone
temps
1 X X X X X
2 X X X X
3 X X X
4 X X X X
5 X X X X
Lower Risk/Lead Release Factors
) Higher ) ) Colder . .|
. Continuously Undisturbed| No |No partial| Shorter No Fe/Mn in [Non-aggressive|
Site ) water water
occupied LSL LSL| LSL LSL water water zone
use temps
6 X X X X
7 X X X X X X X
8 X X X X X
9 X X X X X X
10 X X X X X X

23
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Distance Between Kltchen Taps and
LSLs Varies Considerably

. Plumbing configurations
| within each home varied
significantly.

| Some LSLs end just
| inside the front wall;
| Some continue beyond.




EPA-R5-2018-0081360000183

Pb is Variable Across Sites

LSL Values by Site

* Min (ug/L) = Max(ug/L) = Ave (ug/L)
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Using Same Liter at all Sites
‘Misses Peak at MostIAH Sltes

No. of sites that
~ |miss kp;eakklejad -

[Percent of sites
~ |that miss peak
~ Jlead value

INo. of sites that
|miss peak lead
value
~ [Percent of sites
~ [that miss peak
~ [lead value
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Optimal Water Quality Parameters 0001c:
Are Not «Controllinngb/ Cu Levels

3 A PWS is in comphance with e‘qu1rement to mmlmlze‘Pb/C -
levels nc they meet the OWQPs desngnated by the State

. Smce orlgmal LCR was promulgated

- “‘— Over 6,000 lead actlon Ievel exceedances for CWSs in

~ SDWIS/FED .
-;;]::— l\/lany more copper actlon level exceedances at CWSs and -
| many more Iead and copper actlon level exceedances at -
. NmfNewss .
- ‘— Most systems are m comphance wnth OWQPs

- :l °0n|y 172 OWQP vrolatlons over same tlmeframe | -
= mdlcates that LCR’s OWQP comphance framework ,5 -
‘ not effectlvely controllmg lead levels .
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parison of 90 Percentiles

Lead (pg/L)
(] W ey
[ ] o o

—y
]

Comparison of System 90th Percentile Compliance Data with
Sequential Sampling 90th Percentile and Maximum Values

June 90th %ile
Sept/Oct90th %ile

B June Max
Sept/OctMax

Liter1 Liter2 Liter3 Liter4 Liter5 Liter6 Liter7 Liter8 Liter9 Liter 10 Liter 11Literl
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| Lead Service Line Scales

| Magnified Scales
| View: Separated into
| layers by color and

texture.

~ Photo: USEPAORD
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Lead Service Line Scales



USEPA-ORD Studyon
Galvanic Corrosion Evidence

e Solder ﬁweme;} wﬁh Brags i
e (R0 1BT wﬁh f’"b pipe

e SR dﬁﬁmﬁw ard ;} &ﬁ B e e
~ “Brass ﬁtfmg; e

‘completely dealioyed

Photos: USEPA-ORD
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Connectlons betweens
lead plpe and brass ‘
or copper in some
water systems show
boundanes where
scale mineral
transitions reflect pH j?j

B condltlons much

Iower than bulk :
water conS|stent W|th‘?;
expected impacts of

CSMRorother
kfactors mcreasmg

galvanlc corrosmn
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; alth effects studles as weH as data and studles
m systems with LSLs the answer is very l|kely no for most -
homeswnthLSLs -
. Phy5|cal LSL dlsturbances happen dally -
- Water maln repalr/replacement meter and shut off valve -
- repalr lnstaHatlon & replacement “ - - _
“ = Number of Partlal LSLR from lnfrastructure work far . ;“‘;}}j -
exceeds LCR requnred LSLR . _

e Malntalmng optlmal treatment |s lmportant but does not
. address all rlskfactors - o
- — Homes W|th low water use LSL Dlsturbances Galvamc ‘j ‘
| ~corrosion from partlal LSLR Re occupled homes that were
| unoccupled for extended perlods of tlme S
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Is the Water Safe t‘o Drmkv .

e Water qual - e -

= Can affect Pb Ievels system wude or in specrﬁc areas S
- ;«—Water maln matenal/condltlon can affect pH/Pb levels m ‘ ;
; some areas - __ -
K Scale/sedlment released from LSL dlsturbances can be
dangerous and should be ﬂushed thoroughly out of home -

| . ReSIdents should be remlnded that aerators should be cleaned
regularly L = . = s

o Water usage varles and can change - -
- - —Varles from site to site and usage at any srte can go from

| hlgh to low low to hlgh stay hlgh or stay low -
- - Homes become vacant and are subsequently re occupled
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Additional Information

Chlcago Lead in Drmkmg Water Study (download)
~ + Advice for Residents
"Howdo | know if | have a LSL
~ + Whatdo LSLs look like
. Cleaning aerators =
_« Flushing instructions
Caliectmg water sampies L

. .ffReIated Journal Artlcle'a S
~ Del Toral, M. A, Porter, A, &Schock M. R. (2013) Detectlon and
e Evaluatlon of Lead Release from Service Lines: A Field Study
:Enwronmental Science and Technology 47(16) 9300 9307
- doi:10. 1021/es4003636 = s
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~ Miguel A. Del Toral  deltoral.miguel@epa.gov  (312) 886-5253



